Hemangiopericytomas are rare soft-tissue neoplastic lesions that can arise in any part ofthe body. They are mesenchymal tumors that accountfor 3 to 5% ofall soft-tissue sarcomas and 1% ofall vascular tumors. They originate in extravascular cells (pericytes) . Some 15 to 30% ofall hemangiopericytomas occur in the head and neck; ofthese, approximately 5% occur in the sinonasal area. Wedescrib e our brief retrospective review of 7 histologically proven cases ofsinonasal hetnangiop ericytoma, and we discuss the imaging characteristics and clinical and pathologic findin gs in these patients.
Introduction
Hemangiopericytomas are unusual vascular tumors that were first described by Stout and Murray in 1942. 1 These tumors originate in extravascular cells called pericytes, which presumably are modified contractile smooth-muscle cells found on the external surface of capillaries and postcapillary venules.i-' Hemangiopericytomas represent 3 to 5% of all soft-tissue sarcomas" and I% of all vascular tumors.' They can arise in any location where capillaries are found, primarily in the lower extremities and the retroperitoneum. V" Approximately 15 to 30% of all hemangiopericytomas occur in the head and neck; of these, approximately 5% arise from the sinonasal cavity.l":" Sinonasal hernangiopericytomas are believed to behave less aggressively than do hemangiopericytomas that occur in other parts of the body. The 5-year survival rate for patients with sinonasal hemangiopericytoma is approximately 88%. 8.9.11 In this article, we describe 7 cases of sinonasal hemangiopericytoma, and we discuss the imaging characteristics and clinical and pathologic findings . The 7 patients included 4 men and 3 women aged 23 to 66 years (mean : 51) . All were evaluated clinically and imaged by computed tomography (CT); 3 patients also underwent magnetic resonance imaging (MRI). Four patients (patients 2, 3, 6, and 7) had involvement of the nasal cavity; 2 of them (patients 6 and 7) exhibited nasopharyngeal extension. Three patients (patients 1, 3, and 5) had ethmoid sinus involvement. One patient (patient 4) exhibited sphenoid sinus involvement with extension into the sellar area , cavernous sinuses, and optic chiasm. Two patients (patients 3 and 6) experienced a recurrence.
Patient 1. A 60-year-old man presented with a 2-year history of intermittent epistaxis. CT revealed a wellmarginated soft-tissue mass in the superior portion of the right ethmoid sinus (figure I) . The tumor extended into the right cribriform plate . The patient underwent endoscopic surgery with complete removal ofthe hemangiopericytoma from the right ethmoid area. He developed a cerebrospinal fluid leak , which was repaired intraoperatively. At 22 months postoperatively, the patient was asymptomatic.
Patient 2. A35-year-old woman complained ofintermittent nasal obstruction and epistaxis on the left. MRI detected a soft-tissue mass in the nasal cavity on the left (figure 2). She was treated with a complete surgical resection of the mass. At the 12-month follow-up , she was asymptomatic and showed no sign of recurrence.
Patient 3. A 66-year-old man complained of nasal obstruction, pain in the nasal and malar areas, and epistaxis. He had a history of a nasopharyngeal angiofibroma that had been resected 16 years earlier. CT identified a large nasal soft-tissue mass that proved to be a sinonasal heman-gioper icytoma. Following preop erative embolization, the mass was partially excised .
Follow-up CT and MRI (figure 3) 2 years later revealed the recurrence ofa large soft-tissue mass in the nasal cavity. The mass had destro yed the turbin ates and nasal septum and extended superiorly into both ethmoid sinuse s, laterally into both maxillary sinus es, and inferiorly into the oral cavity. The recurrent mass was partially resect ed and treated with embolization and radi ation therapy.
Patient 4. A23-year-old wom an reported a 6-month history ofpersistent and gene ralized headaches and occasional episodes of a spontaneous decrease in visual acuity in the right eye. In light ofthe progression of her symptoms, CT and MR I (figure 4) were performed. Imag ing revealed the presence of a sphenoid mass that had extended into the sella, cavernous sinuses , and optic chiasm. The lesion was partially resected and treated with radiation. The patient continued to experience persistent neurologic deficits , but she exhibited no obvious evidence of recurrence at the 8-month follow-up . tan-colored.F' These lesions typically enlarge slowly over a period of months or years, and they often cause nasal and sinus obstruction . Symptoms such as spont aneous or induced bleeding and impaired nasal breathing can begin to manifest long before diagnosis.v" When these lesion s invade the orbits and intracranial structures, ophthalmologic findings-including proptosis and visual loss secondary to cranial nerve invol vem ent-may be observed.v"
The propensity of sinon asal heman giopericytomas to expand gradually may suggest a benign process.' In fact , an expans ile growth with smooth borders is more common than infiltration into the surrounding tissues. A diagnosis cannot be made on the basis of clinical and gross morphologic characteristics; a careful histo logic examination and reticulum staining are required. 7 Biopsies should be perfo rmed carefully because of the high risk of bleeding. 13
Discussion
Sinonasal hemangiopericytom a usually affects middle-aged patients; its genderdistribution is gene rally equa1.3.6.8.IO Although its etiology remainsunknown, it has been tentatively assoc iated wit h trauma, long-term stero id use, pregnancy, 'and hypertension.r " It occ urs in the nasal cavity approximate ly twice as often as it does in the paranasal sinuses.When it does involve the sinuses, it occurs in the ethmoid and sphenoid sinuses four times more often than it does in the maxillary sinuses ."
Endoscopically, hemangiopericytomas in the nasal cavity are soft and Pathology. Some authors believe that the composition of sinon asal hemangiopericytomas is different from that of hemangiopericytomas that arise in other areas.lv" Sinonasal tumors contain uniform oval or spindle-shaped cells that form tight agg regates with only a small amount of intervening collagenous stroma ( figure 5, A) .16Mito ses are rare and necrosis is absent. The vasculature is dilated with "staghorn-like" vascular spaces .
The neopl astic cells do not stain for epithelial, melanocytic, or neural markers . A finding of positive staining for cytokeratin excludes a diagnosis of hemangiopericytoma. The tumor cells are typically positi ve for vimentin (98% of specimens) and smooth-muscle actin (92%) stains .II Special stains for reticulin show positi vity surrounding individual tumor cells throughout the entire tumor ( figure  5, B) . On electron microscopy, some features-such as thin cytopla smic filaments and pinocytic vesicles-suggest pericyti c differentiation (figure 5, C) .1 5
Imaging features. Plain radiographs of the sinonasal area are of limited diagnostic value , although they may suggest the presence of a space-occupying lesion with a mass effect that distorts the adjacent bony structures."
CT clearl y demon strates tumor involvement of soft tissue s of the nasal cavity and paranasal sinuses that may enhance after intravenous contrast administration.v' ?With large lesions, CT can clearly demonstrate bone destruction I I~. ,~1.. 1 I I Figure 4 . in the nasal cavity, paranasal sinuses , and adj acent orbital and intracra n ial structures.' ?
On MRI , sinonasal hemangiopericytomas appear as solid masses with iso intense signals on Tl -weighted imaging with diffuse enhancement after intravenous administration of gadolin ium; on T2 -weighted imaging, the y reflect isointense to low-intensity signals.v" MRI is of value in differentiating tumor tissue from inflammatory fluid caused by sinus obstruction. Contrast-enhanced MRI is the best means of demonstrating tumor extension to the base of the skuI1. 5 . 6 ,8, 12, 17 In highly vascularized tumors, vo ids in vascular signal flow may also be seen on MRI. 5 However, on postcontrast MRI , inflammation ofthe normal mucosa adj acent to the tumor sometimes enhances, which can lead to an overestimation of the size and extension of the tumor,"
Con ventional digital angiography may be the best method of demonstrating the vascular supply to the tumor in order to plan preoperative embolization.v' F" Imaging ofsino nasal hem angiopericytomas may be nonspecific, and these lesions should be differentiated from oth er types of tumors that involve the sinonasal area , such as esthesioneuroblastomas, adenoid cystic carcinomas, squ amous cell carcinomas, and nasopharyngeal angiofibromas, among others.?" ?
Management. Wide local exc ision is the tre atment of cho ice , but adequate negative surgical margins are usually difficult to achieve in the sin onasal area. 5 ,7,9 Endoscopic resection might be adequate when the lesion is small and its site of ori gin is definitively identified .' A cra niofacial approach is necessary when the cr ibriform plate orthe base of the skull is breached." Although rad iation therapy has been used for both adj uvant treatment and palliation, it is not cle ar w hether it is better than surgery alone in terms of improving survival.5,7.8 Reported rates ofmet astasis for all hemangiopericytomas vary gre atly, ranging from 12 to 60% ; most metastases occur in the lungs and skeleton.Y! ? The reported rates for sino nasal hemangiopericytomas are generally lower, ranging from 5 to 10% . 7,8.17
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Recurrence has been reported to precede the development ofmetastasis.7.9 Local recurrence rates for sinonasal hemangiopericytomas range from 8 to 53% ; most recurrences are probably the result of inadequate surgical excisions." ? Because recurrence can develop ye ars after treatment, lifelong follow-up must be observed.r "
